Most would agree that the ultimate aim of cleft surgery is that the patient look well, feed well, and speak well. To achieve these goals much attention has been paid in the literature to individual techniques of lip repair, to the clinical results of palatal surgery, to the speech end-product, and occasionally to problems associated with cleft palate surgery. However, little, if any, attention has been paid to the study of mortality and morbidity accompanying cleft lip operations. The present report attempts to determine the incidence of, and the apparent causative factors in, the complications of cleft lip surgery.
shown in Figure 2 .
The morbidity and mortality figures to be presented obviously represent children who have survived to an operative age of at least 10 to 12 weeks, for in this particular medical center the cleft child is not rushed from the delivery room to the operating table. Such practice would seem to have a definite bearing on both the operative mortality and morbidity.
Admittedly, tissues heal well in the newborn, but the child of but 24
hours of age has not yet gone through a 'shake-down cruise' and there has not been sufficient time for the pediatrician to determine accurately what other defects might be present. There is a quite definite incidence of death of the infant (admittedly the more severely involved ones) in the first few weeks of life. Fogh-Andersen (3) reported a mortality rate of these patients during early life (before operation) at about 15%. In Obviously, if our goal is to provide surgically as normal a lip as possible with a minimum risk to life, the timing of the surgery becomes a major factor. In our opinion, the optimum time to repair the nostril and lip is when the baby is thriving and weighs at least 10 to 12 pounds. Such a child is usually two and one-half to three months of age. By that time the lip has grown considerably in size, and the surgeon has a better chance for accurate approximation of the lip elements. It is obvious that an error of but one millimeter of the infant's vermilion border may be an error of several millimeters by the time the child has reached school age.
Certainly some of the morbidity encountered can also be attributed to other congenital anomalies. Oldfield (11), while not detailing the defects, reported that other congenital anomalies were associated with the cleft in some 9% of his 1041 cases. In our series, other congenital anomalies were present in approximately 12% (Figure 3 ). This percentage, like that of Oldfield's, is probably on the low side, since in this retrospective view the statistical data is only as complete as the thoroughness of the original residents' or interns' examinations and recording. Sleeter (14), a pediatrician, has recently reported a much higher percentage of associated congenital defects, with other anomalies present in almost 26% of all cleft children examined at the University of Oregon. His figures included newborns, some of whom did not survive to be operated upon. Kitamura and Kraus (7), reporting on their examination of 166 embryos exhibiting cleft lips and/or palates, reported that not a single such specimen with a cleft was free of some other major anomaly. Admittedly they were dealing with the 'rejects'; however it would seem from the recent clinical work of Sleeter and the fetus work by Kitamura and Kraus, that the figure of 12% may be low and that many other anomalies remained undetected. -It has been the practice in our institution that when the baby weighs at least 10 pounds and seems to be thriving it is admitted to a single room isolated from contact with other babies. It is felt that the hemoglobin should be at least 10 gm, the white count less than 10,000, and the child must be afebrile and free of any evidence of infectious disease.
Prior to 1956, general insufflation anesthesia without intubation was used. Since that time, endotracheal tubes have been employed, with ether still the agent of choice. In addition, the local injection of procaine with added vasoconstrictors is routinely used in the repair. This has not only prevented excessive blood loss at the time of surgery, but in addition, it has permitted the anesthetist to carry the baby in a lighter plane of anesthesia. Immediately following surgery, the infant is taken to a well-supervised recovery room. As far as we can tell, the type of lip surgery makes no demonstrable difference in the number or the nature of subsequent complications.
Complications have been arbitrarily divided into two categories: major and minor (Figures 4 and 5) . In the former category were pneumonia, breakdown of the lip repair, and post-operative hemorrhage. In the minor category were placed diarrhea, otitis media, the milder upper respiratory In discussing the morbidity associated with cleft lip surgery, it should be pointed out that every attempt is made to prevent these complications. Obviously, no surgeon elects to operate on a sick child. However, he can easily be trapped unwittingly into such a pitfall if he depends entirely on physical examination and temperature alone. Certainly these are important, but other essential standards as previously mentioned should weigh heavily in the surgeon's decision to operate or postpone the surgery.
There are those who would look upon such pre-operative standards as being unnecessarily rigid. Reidy (18) wrote recently, 'This mysterious figure of 10 lb. should disappear as a requirement for good cleft lip surgery.' Obviously all rules are subject to exceptions, and in many instances our surgeon would elect to go ahead if the baby seemed all right, even though one of the requirements was slightly off. The authors were surprised to discover that when the 10-10-10 rule was waived, that is, when the hemoglobin was under 10 gm, the weight under 10 pounds, or the white cell blood count above 10,000 per cubic mm, that complications on the primary repairs were five times more prevalent than when all of the requirments were rigidly adhered to ( Figure 6 ). white male who died fairly suddenly within two hours after repair of a unilateral complete cleft lip. Pre-operative temperature was normal, hemoglobin was 10.8 gm, W.B.C. was 6,000, and weight was 11 pounds. At autopsy, his lungs exhibited an acute purulent bronchopenumonia, the organisms proving to be staphylococcus albus and streptococcus viridans.
The last 4385 primary lip operations over a 10-year period have not resulted in any deaths; inspection of Figure 8 demonstrates the decrease in complications. The overall percentage complications for this 15-year series is 13.4%. However, the figures for the past five years show an average of only 5.6%. This improvement most certainly is attributable to the strictest attention to pre-surgical criteria, the most careful selection of the time of surgery, the introduction of endotrachea anesthesia, better anesthesia personnel, and the improved care in the immediate post-operative period in the recovery room.
It is widely agreed (%) that there is a relative rise in the incidence of cleft lip and palate and a promising decrease in birth mortality. This, along with an increase in population, will mean more cleft lip children coming to surgery each year. Only by the strictest attention to detail and the highest standards of selection can we hope to add further to the success of future cleft lip operations.
Summary
While much attention has been paid in the literature to individual techniques of lip repair, to the clinical results of palatal surgery, to the speech end-product, and to problems associated with cleft palate surgery, little if any attention has been paid to the mortality and morbidity accompanying cleft lip operations. 
